Background: One of the widespread problems of oral health is bruxism and is defined as a parafunctional habit with involuntary grinding and gnashing of the teeth occurring during sleep. However, bruxism is connected to anxiety and stress, but the published literature on bruxism among prison inmates is scanty. Objective: The objective of the study was to determine the prevalence of active sleep bruxism and its impact on oral health-related quality of life (OHRQoL) among inmates in Central Penal Institution, Mysore. Materials and Methods: The study was cross sectional and conducted among eligible male inmates at Central Penal Institution, Mysore. The information on active sleep bruxism and OHRQoL was collected using a predesigned structured questionnaire by means of personal interview by a trained investigator. The active sleep bruxism was assessed using the criteria of American Academy of Sleep Medicine and OHRQoL through modified oral health impact profile . The data analysis was done using descriptive statistics, Chi-square test, t-test, analysis of variance, and linear regression model. Results: A total of 212 male inmates aged between 18 and 80 years were considered for the study. The prevalence of active sleep bruxism among the study population was 31.6%. The mean OHIP-14 score was significantly higher (P < 0.001) among the inmates having active sleep bruxism (38.52 ± 12.8) suggesting a high oral health impact as compared to inmates without this disorder (31.67 ± 12). Conclusion: The prevalence of active sleep bruxism was higher among the inmates of penal institution as compared to the general population. The active sleep bruxism had a negative impact on OHRQoL.
Introduction
One of the widespread problems of oral health is bruxism and is defined as parafunctional habit with involuntary grinding and gnashing of the teeth during sleep, [1] frequently seen in 9.3%-14% of adults among general population. [2, 3] Occurrence of the similar situation during consciousness is known as bruxomania. [4] Bruxism belongs to psychosomatic disorders, [5, 6] together with anxiety and negative emotions such as guilt or shame. [7] Although it is not a fatal disorder, it can influence the quality of life, especially through oral problems, such as attrition of teeth, frequent fractures of dental restorations, masticatory dysfunction, and orofacial pain. [8] Oral health is defined as the health of oral and its related tissues that enable an individual to eat, speak, and socialize without active disease, discomfort, or embarrassment. [9] Over the last few decades, many instruments were developed by several investigators aiming at the measurement of oral health and its impact on quality of life of an individual. Among them, most extensively used with self-evident psychometric properties is the oral health impact profile (OHIP). [10] The OHIP-49 was developed with the aim of providing an aggregate of subjective information on difficulty in function, comfort, and ability of oral conditions. These impacts were intended to complement traditional oral epidemiological indicators of clinical disease that help in gathering information about "burden of oral illness." [11] Slade simplified original version of the OHIP-49 which was too long to 14-item concise version called as OHIP-14 which indicated consistency and sufficient cross-cultural reliability. [10] Despite great achievements and awareness in the oral health, problems still persists in many communities around the world particularly among disadvantaged and socially marginalized. Prisoners are one such disadvantaged, socially marginalized, and underserved population needing special attention. [12] The prison population is unique and challenging with many health problems, including poor oral health. Many challenges exist in delivering health services in the prison system including service provision with respect to safety, security procedures, recruitment, and retention of dental staff. [13] The challenges affecting the provision of dental care to prisoners are illustrated in the model by Harvey et al. [14] With prisons being a restricted area with safety issues, only a few research studies about bruxism in prisoners [7, 12] have been published, and none of them have investigated the relationship between bruxism and the oral health-related quality of life (OHRQoL). As the information is sparse, the objective of the present study was to determine the prevalence of active sleep bruxism and its relationship with OHRQoL among inmates in Central Penal Institution.
Materials and Methods
The present study has a descriptive cross-sectional design. The study population consisted of male prisoners in Central Penal Institution, located in Mysore, Karnataka. Before the study, ethical clearance was obtained from the Institutional Ethical Committee (No: DCH/IEC/2014-15/ [45]). Permission and informed consent were obtained from the concerned authorities and study participants, respectively, after explaining the purpose and procedure of the study. Before administration of the questionnaire, all the patients were informed that the data they provided were anonymous and would be reported only in an aggregate form. The study was conducted over a period of 2 months from March to April 2015.
The validation process of Kannada (local language) version of the questionnaire was carried out in three phases, i.e., translation and cultural adaptation, testing the comprehensiveness of the instrument in a pilot study, and finally, administering the questionnaire in the main study to evaluate the psychometric properties (reliability and validity) of the questionnaire. [10] A pilot study was conducted among 27 participants to assess the feasibility and operational efficiency of the study protocol and to calculate the sample size required. The estimated sample size of 189 was obtained using "N" Master software at desired confidence interval of 95%. Adding upon 10% anticipated nonresponse rate, the minimum estimated sample size obtained was 209. The internal consistency of modified OHIP-14 was assessed in the pilot study, and the questionnaire was found to be reliable (Cronbach's alpha coefficient = 0.86).
Male inmates of central prison who were pronounced as convicted were recruited into the study after obtaining informed consent. Inmates under trial and who were included in the pilot study were excluded from the main study.
A total of 1198 male inmates were present among which 650 were convicted and remaining 548 were under trails. A systematic random sampling technique was used for the selection of required sample size those fulfilling the inclusion criteria. List of all the convicted inmates was obtained by the central prison authorities. The list was immediately returned back to the authorities in the view of the confidentiality to be maintained. Each prisoner who fulfilled eligibility criteria was allotted a number. A starting number was chosen at random by lottery method and every third number was picked thereafter. If a potential participant was selected, but declined to take part, the next available number was substituted.
A predesigned and tested closed-ended questionnaire was used to collect the desirable information. The first part of the questionnaire contained general information such as age, marital status, level of education, employment status before imprisonment, smoking habit, and duration of imprisonment. The second part of the questionnaire (modified OHIP-14) assessed OHRQoL using a concise form of the OHIP-49, consisting of two items related to bruxism in each of the seven domains in the source instrument. Each item elicited information on the presence of functional or psychosocial impact associated with problems involving the teeth and mouth. Items are scored on a 5-point Likert scale, ranging from never, hardly ever, occasionally, fairly often, and very often (coded 1 through 5, respectively). [11] The sum of scores ranged from 14 to 70. The third part of the questionnaire assessed active sleep bruxism based on the diagnostic criteria of the American Academy of Sleep Medicine (2005) which includes three questions. [15] Respondents were scored as suffering from active sleep bruxism if their answer was positive to either question 1 or 2 or both, and in addition, any positive symptom listed among question 3. The questionnaire refers to events experienced during the past 6 months. [15] The questionnaire was filled out by means of personal interview carried out for all participants by a trained investigator. The personal interview ensured uniformity in data collection by limiting the scope for misinterpreting the questions.
Statistical analysis
The statistical analysis was done using the Statistical Package of the Social Sciences (IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY, USA). The psychometric property of modified OHIP-14 was further tested through reliability and validity tests, and the data analyses include descriptive statistics, Chi-square test, t-test, and analysis of variance. A linear regression model was fitted to the data for analyzing the relationship between independent variables and total OHIP-14 score. The statistical significance level was fixed at 0.05.
Results
The present study was conducted among 212 convicted male inmates of Central Penal Institute, Mysore. The age distribution of the study participants in different groups (bruxism and nonbruxism) was mentioned in Table 1 . The prevalence of active sleep bruxism was found to be 31.6% among jail inmates. There was a statistically significant association between the distribution of study participants according to the duration of stay in prison and prevalence of active sleep bruxism [ Table 2 ]. Table 3 showed that mean OHIP-14 score was significantly higher (P < 0.001) among inmates with active sleep bruxism disorder when compared with the inmates without active sleep bruxism. The linear regression model [ Table 4 ] confirms that longer duration of stay in prison was associated with significantly higher OHIP scores (P < 0.05) which indicates poor oral health status. In addition, occupation and bruxism were also significantly associated with higher OHIP scores (P < 0.05). It also shows that independent variables taken into consideration attribute for 12% of variances on the dependent variable (R 2 = 0.12).
Discussion
Prisoners belong to one among the most underserved groups which is neglected by the government and communal system in the country. They face challenges both in prison during their stay and when they are out of prison. [12] The results of this cross-sectional study on convicted inmates in the Central Penal Institution of Mysore, Karnataka, provide a unique opportunity to analyze the prevalence of bruxism and OHRQoL among prisoners. It was not possible to study both genders due to the insufficient number of female prisoners.
In one of the previous studies [12] related to prisoners, about 25% inmates had parafunctional habits, and among all, bruxism (22.6%) was found to be significantly prevalent parafunctional habit. Hence, in the present study, bruxism is taken as main variable to correlate with the OHRQoL of prisoners.
Sleep bruxism may be clinically diagnosed when there are typical signs such as abnormal dental wear, tooth grinding sounds during sleep, and mandibular muscle discomfort. [16] The gold standard for the diagnosis of sleep bruxism is polysomnographic evaluations, but as they are relatively expensive, prevalence studies on bruxism can mostly be performed by implementing clinical diagnosis methods or self-administered questionnaire. [17] Age groups are categorized as 18-28, 29-38, 39-48, and >49 years to avoid the digit preference bias. [18] Frequently, measurements are recorded with rounding up/down to nearby simpler value, i.e., ending with the digits 0 and 5. A person of age 29 or 31 is very likely to report his age 30 years. Thus, intervals such as 29-38, 39-48 are better to ameliorate the effect of digit preference instead of conventional 30-40, 40-50, etc. [18] Sleep bruxism is present in almost one-third of our study population that is significantly higher than the general population (9.3%-14%). [1] [2] [3] This might be most probably due to the inmate punishing himself unconsciously by hitting his teeth and mouth, devoted to nutrition and communication. [7] The prevalence of bruxism obtained in the present study was almost in line with the earlier studies (29.2%). [7] The prevalence of bruxism was found to be highest during 29-38 years (approximately 4 th decade) of life and was found to be decreasing with age, but there was no statistically significant difference between them. This finding was in accordance with results of earlier studies conducted by Ciancaglini et al., [19] Ohayon et al., [20] and systematic review by Manfredini et al. [17] A study conducted by Sendhilkumar et al. [21] found to have maximum stress during the 4 th decade of life, and the probable reason could be that period being very essential for work, money, and job stability. The prisoner's perception that their crucial period getting wasted in jail could be the most probable reason for their stress that leads to maximum bruxism during this period.
There was a significant association between bruxism and duration of stay among prisoners with the prevalence of bruxism being highest in the first 5 years (0-60 months) of stay. This can be explained on the basis that in the beginning days of the prison (0-5 years), psychological stress being more, and as time elapsed, they compromised with the situation and get habituated to prison life and [12] The mean OHIP-14 score was significantly higher among the inmates with active sleep bruxism disorder when compared with the inmates without active sleep bruxism, thus indicating high oral health impact in former group compared to latter. This suggests a poor OHRQoL among the inmates having active sleep bruxism compared to inmates without this disorder. In the present study, among participants with active sleep bruxism, mean OHIP score tends to increase as the age increases indicating a poor OHRQoL, but there was no statistically significant association between them.
It appears that there is no reliable way to actually stop a patient from long-term bruxism. Soft splints have been shown to reduce bruxism activity to an extent initially. However, in most of the cases, recurrence to pretreatment levels after 4-6 weeks of splint use is noticed. Bruxism activity is known to vary over time, but that variance cannot be predicted at present. Experimental studies have been done on the use of various medications (clonidine, clonazepam, and L-dopa) to minimize bruxism activity, but no suitable and safe candidate has been identified for long-term use. [22] The best option is to remove etiology, and psychological treatments such as cognitive behavioral therapy can be used to treat any underlying problems. [23] 
Limitations
As in any research, the present study is also not without limitations. The most evident was the self-reported nature of the information. Thus, further exploration of these results is warranted to fully uncover the causal mechanism and relationship between OHRQoL and bruxism. The present study is only a cross-sectional study, and there is a danger that bias was introduced by the sample, which was small and included only a male population. Moreover, active sleep bruxism was evaluated through diagnostic criteria of 3-item questionnaire and not by a standardized method. More precise and informational results could be obtained if the present study inference would be compared with nonprisoner population, questioned, and examined by the same codes and criteria.
Recommendations
The findings from the present study suggest that planning of oral health care in prisons should take into consideration not only physical factors but also psychological factors which are important in the development of parafunctional habits. The authorities of prisons should consider creating the best conditions for good and effective health care. They should try to incorporate stress-relieving atmosphere through yoga sessions, personality development, sports, and more recreational activities so that inmates can develop some extra skills during their stay in prisons and relieve their stress, which in turn will have a therapeutic effect 
Conclusion
The prevalence of active sleep bruxism was higher among the inmates of penal institution as compared to the general population. The OHRQoL of inmates with bruxism appears to be worse than population without disorder. Thus, the active sleep bruxism had a negative impact on OHRQoL. It creates an alarming need to focus on these risk groups with special emphasis on the factors contributing to the poor oral health status.
